The mechanism
The production of ascitic fluid is still incompletely understood although a number of factors have been shown to be associated with its formation. According to Starling's law either a rise in pressure in the capillaries of the portal circulation or a fall in albumin concentration could result in an increased transudation. In animal experiments it has been shown that both factors must be present to produce ascites. In dogs a rise in portal pressure from ligation of the portal vein does not result in ascites and neither does it form in dogs made hypoalbuminaemic by plasmapheresis. Both procedures together produce gross ascites (Berman & Hull, 1952) .
In man, obstruction to the portal vein will only occasionally produce ascites in the absence of hypoalbuminaemia. In forty-six cases of extrahepatic portal vein obstruction a history of ascites was found in twelve. In eight of these the ascites was transient and associated with portal septicaemia or gastro-intestinal haemorrhage where albumin levels were likely to be reduced temporarily. In four, however, there was persistent ascites in the presence of a normal serum albumin (Thompson, Williams & Sherlock, 1964) . Similar findings have been reported recently (Stathers, Ma & Blackburn, 1968 (Atkinson & Losowsky, 1961) .
Other factors
As a consequence of portal hypertension there is an increased formation of lymph in the liver. Lymph flow into the thoracic duct is considerably increased. There appears to be a limit to flow through the junction of the thoracic duct and subclavian vein (Lachapele & Lacoste, 1964) , and a rise in lymph pressure can be demonstrated. The lymphatic system dilates and congested lymphatics have been shown in the hilum of the liver in patients with cirrhosis coming to post-mortem (Baggenstoss & Cain, 1957) . The excess lymph which cannot be removed via the thoracic duct 'weeps' from the surface of the liver, probably the major site of production of ascitic fluid. This can be shown experimentally in dogs by transferring the liver above the diaphragm and tying the hepatic veins. A hydrothorax forms quickly (Freeman, 1953) . Production of ascites in dogs by suprahepatic venous occlusion can be prevented by a preliminary operation to bypass the lymphaticovenous junction (Dumont & Witte, 1966) .
Another important factor is a high level of circulating aldosterone, which results in the daily sodium excretion in the urine being 1 mEq or less. The high levels of aldosterone are due largely to a raised secretion rate from the adrenals (Laragh, 1962) . Decreased inactivation by the damaged liver has also been suggested.
The cause of the raised aldosterone secretion rate is not understood. In normal subjects the stimulus can be sodium depletion, reduction in blood volume or reduction in renal blood flow (Peart, 1965) . In cirrhotic patients with ascites total body sodium is increased (Casey, Summerskill & Orvis, 1965) and so also is the blood volume, at least at the stage they present to a doctor. However, renal blood flow may be reduced in spite of a normal or raised cardiac output (Lancestremere et al., 1962) and this could activate the renin-angiotensin system which in turn stimulates aldosterone production. Renin levels have been shown to be greatly raised in patients with ascites (Brown et al., 1964) and the juxtaglomerular apparatus is hypertrophied (Reeves, Lowenstein & Sommers, 1963) . Alternatively a 'volume receptor' may exist in a site which is relatively dehydrated by the continual loss of fluid into the peritoneal cavity.
In the dog experimental studies suggest the presence of a receptor in the liver which is responsible for the stimulus to aldosterone production (Orloff et al., 1964) .
Finally there is conflicting evidence regarding anti-diuretic hormone in cirrhosis (Bernstein et al., 1953 ; Lee & Bisset, 1958) . If levels are raised, this would further increase water retention and also account for the abnormal handling of water in cirrhosis. Treatment
The treatment of a patient with active cirrhosis and ascites is illustrated by Fig. 1 The diuretics in the second group act on the distal tubule and conserve potassium. They are usually given in combination with one of the first group. Triamterene acts in this way but is not an aldosterone antagonist, unlike spironolactone which blocks the action of aldosterone on the distal tubule. Amiloride (M.K.870) has been introduced recently, but as with others of this group it should be used in combination with one of the first group, initially in a dose of 10 mg/day (Senewiratne & Sherlock, 1968) .
Hyponatraemia occurs not uncommonly during treatment. The hyponatraemia is usually due to the 'sick cell syndrome' where sodium moves into cells which are unable to remove it. This is normally a reflection of severe hepatic failure. It is occasionally due to a rapid diuresis of sodium in a patient on a low sodium diet. In both cases total body sodium is raised and only very occasionally is infusion of hypertonic saline of value. Mannitol infusion can be used as an osmotic diuretic to remove water and improve serum sodium levels. It may also be used to increase free water clearance and initiate a diuresis in a resistant case.
Human salt-free albumin in intravenous doses of 25-50 g daily has also been used as a temporary measure to initiate a diuresis (Wilkinson & Sherlock, 1962 (Hyde & Eiseman, 1967) . Direct cannulation of the thoracic duct under local anaesthesia also produces a reduction of ascites in some patients (Dumont & Mulholland, 1960 ). Fish and colleagues (1968) showed, however, that in four patients with lymph drainage there was no change in salt or water balance with or without reinfusion of lymph unless it was dialysed to remove salt and water. A portacaval shunt, by reducing portal venous pressure may also relieve ascites, although the operative mortality in patients with this degree of hepatic decompensation is high.
Finally it must be stressed that therapeutic paracentesis as opposed to a diagnostic tap for cells, protein and organisms, is rarely necessary now that powerful diuretics are available. It results in a significant loss of albumin and may also adversely affect splanchnic and renal haemodynamics, apart from the danger of introducing infection. It is as well to remember also that the patient may be more comfortable if not dried out completely. As others have said, this may be summarized as 'better wet and alive, than dry and dead'.
